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Re: Food-frequency questionnaire for assessing long-chain ω-3 fatty-acid
intake
Abstract

To the Editor: I agree with Kuratko that there is a need for tailored food frequency questionnaires (FFQ),
particularly for nutrients that have limited food sources, such as long chain ω-3 polyunsaturated fatty acids
(LC ω-3 PUFA). Fish are the best food source of LC ω-3 PUFA, and oily fish such as sardines and Atlantic
salmon contain approximately 10 times more LC ω-3 PUFA than lean fish, such as fish cakes/patties. Fish oil
supplements are also a rich source of LC ω-3 PUFA, but in Australia they only contribute approximately 8% to
total LC ω-3 PUFA intake [1]. Other foods, such as meat and eggs also contain LC ω-3 PUFA, as well as LC
ω-3 PUFA-enriched foods such as bread, milk, and yogurt [1].
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I agree with Kuratko that there is a need for tailored food frequency questionnaires (FFQ)
particularly for nutrients that have limited food sources, such as long chain omega‐3
polyunsaturated fatty acids (LC n‐3 PUFA). Fish is the best food source of LC n‐3 PUFA and oily fish
like sardines and Atlantic salmon contain approximately 10 fold higher LC n‐3 PUFA than lean fish
like fish cakes/patties. Fish oil supplements are also a rich source of LC n‐3 PUFA, but in Australia
they only contribute approximately 8% to total LC n‐3 PUFA intakes [1]. Other foods like meat and
egg also contain LC n‐3 PUFA, as well as LC n‐3 PUFA enriched foods such as bread, milk and yoghurt
[1].
Whilst recognising that the 7 item FFQ is very easy to use and quick to complete, there are several
limitations. Firstly, when grouping fish into low, medium and high levels of LC n‐3 PUFA, there is an
assumption that all fish/seafood within each category has the same amount of DHA and EPA.
However, for each fish type the LC n‐3 PUFA amounts will vary within each of the categories – hence
this 7 item FFQ will only provide an estimate and not the exact amount as you would get by using
the Meyer FFQ. For example, according to Table 1, Salmon contains approximately 7 fold higher DHA
and EPA levels than fish patties, yet this should be more like a 10 fold difference when comparing
the actual values.
Secondly, there are no questions on red meat intake in Table 1 and in Australia red meat and meat
containing products contribute close to 50% of total LC n‐3 PUFA intakes [2]. That is not because red
meat is a rich source of LC n‐3 PUFA; it is because Australians consume 8‐10 times more meat than
they do fish/seafood [1, 2]. Furthermore, in Australia beef cattle are grass fed whilst in the US they
are primarily grain fed and grass fed meat contains higher amounts of LC n‐3 PUFA [3]. Nevertheless,
this current 7 item FFQ does not contain questions on red meat.
Thirdly, red meat contains a LC n‐3 PUFA called docosapentaenoic acid (DPA), which has been
shown to have cardiovascular health benefits. Epidemiological evidence indicates that all three LC
n‐3 PUFA (EPA + DHA + DPA) intakes are significantly and inversely related to carotid intimal‐medial
thickness (IMT) [4], suggesting that the cardiovascular benefits attributed to LC n‐3 PUFA are not
just due to EPA and DHA, but are also attributed to DPA. The Kuopio Ischaemic Heart Disease Risk
Factor Study showed that men with the highest quintile of serum DHA plus DPA had a 44% reduced
risk of acute coronary events compared with men in the lowest quintile, and there were no
associations with EPA levels [5]. The significance was due to DHA plus DPA, not just DHA alone. In
an in vitro study using rabbit platelet rich plasma incubated with EPA, DHA or DPA and
subsequently stimulated with collagen, arachidonic acid or prostaglandin F2, DPA was found to be
the most potent platelet aggregation inhibitor [6]. A clinical trial has shown that partial substitution
of carbohydrate with lean red meat (a rich source of DPA) resulted in lower blood pressure in
people with hypertension [7]. Therefore there is evidence for cardiovascular health benefits that
can be attributed to DPA, but this 7 item FFQ does not calculate DPA intakes.
Lastly, as Kuratko pointed out, the LC n‐3 PUFA enriched foods such as bread, milk and yoghurt also
contribute to LC n‐3 PUFA intakes but this 7 item FFQ does not include questions related to the LC n‐
3 PUFA enriched foods.
The Meyer PUFA FFQ validation generated validity co‐efficients of 0.9 and 0.7 for DHA and EPA
respectively when using the methods of triads, 3 day weighed food records and erythrocyte (or
plasma) levels of DHA and EPA [8]. These validity co‐efficients are higher than the current 7 item FFQ
which showed correlations of 0.5 when compared with 14 day weighed food records as well as when
compared with erythrocyte (or plasma) levels. This shows that a more detailed PUFA FFQ which

based its LC n‐3 PUFA calculations on analytical data of foods [8] is better than this 7 item FFQ.
However, a limitation with the Meyer PUFA FFQ is that it is based on Australian foods. A similar
version has recently been validated for New Zealand foods [9] and perhaps it is necessary to develop
and validate country specific PUFA FFQs.
In summary, this 7 item FFQ will capture most LC n‐3 PUFA intakes; but it lacks the contribution of
red meat and LC n‐3 PUFA enriched foods. This 7 item FFQ will provide results in terms of mg of DHA
and EPA intakes, but this is misleading as these DHA and EPA values are not accurate given the
limitations outlined above and perhaps the calculations should provide the answers as a range
rather than exact mg values.
Should researchers wish to use a FFQ to determine valid actual values of LC n‐3 PUFA then they
should choose a tailored FFQ designed to capture the intakes of LC n‐3 PUFA like the recently
validated Meyer PUFA FFQ [8, 10]. If the researcher had to choose between the 7 item FFQ
presented here or the validated Meyer PUFA FFQ [8, 10], the decision should depend on whether
the research wants valid and actual LC n‐3 PUFA intake data where the calculations are based on
analytical data, or a shorter 7 item FFQ that provides a ball park figure of LC n‐3 PUFA intakes.
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